(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 006 260 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
21 .04.2004 Bulletin 2004/1 7 

(21) Application number: 99309769.0 

(22) Date of filing: 06.12.1 999 



(51) Intci7: E21B 43/10, E21B 43/00, 
E21B7/20, E21B7/06 



(54) Drilling liner systems 
Bohrhuisensysteme 
Systemes de chemises de forage 



(84) Designated Contracting States: 
DE GB NL 

(30) Priority: 04.12.1998 US 205969 

(43) Date of publication of application: 
07.06.2000 Bulletin 2000/23 

(73) Proprietor: BAKER HUGHES INCORPORATED 
Houston Texas 7721 6-4740 (US) 

(72) Inventors: 

• Fincher, Roger 
Conroe, Texas 77302 (US) 

• Watklns, Larry 

Houston, Texas 77065-3230 (US) 



m 

o 

iO 
CM 

(O 
O 

o 



CL 
LLl 



• Makohl, Friedhelm 
29320 Hermannsburg (DE) 

• Hahn, Detlef 
30657 Hannover (DE) 

(74) Representative: Jeffrey, Philip Michael 
Frank B. Dehn & Co. 
1 79 Queen Victoria Street 
London EC4V 4EL (GB) 



(56) References cited: 
EP-A-0 462 618 
US-A- 4 793 736 
US-A-5197 553 



DE-C- 3 839 760 
US-A- 5 186 265 
US-A- 5 472 057 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



1 

Description 

[0001] The invention relates to a nnethod of and an 
apparatus for drilling a borehole in underground forma- 
tions with at least one formation that has a significantly 5 
different formation pressure than an adjacent formation 
or where time dependent unstable formations do not al- 
low sufficient time to case off the hole in a subsequent 
run. 

[0002] A collapsed hole adds great expense to the 
drilling of a wellbore and can lead to the abandonment 
of the hole. Hole collapse can be caused by a number 
of drilling conditions including shale swelling, sloughing, 
and unconsolidated sands that cause a hole to wash out 
or collapse as soon as it is drilled. In these unstable for- is 
matlons, the bore hole can not be cased off and protect- 
ed in time, when running a liner in a subsequent run after 
the hole was drilled. 

[0003] Another cause of wellbore/hole collapse is an 
extreme pressure drop between adjoining formations, 
Drilling Into a low pressure formation with a heavy mud 
that is designed to drill through an overlying high pres- 
sure zone will result in severe mud losses and simulta- 
neous hole collapse. An opposite situation is encoun- 
tered when a borehole is drilled through a first formation 25 
having a low formation pressure into a fonnation of sub- 
stantially higher formation pressure,.then there is the 
danger of fluids from the lower formation entering the 
borehole and damaging the upper formation. If the pres- 
sure difference is large enough, there Is a risk of a blow- 30 
out. If the mud weight is increased to prevent such a 
blowout, then the mud can damage the low pressure for- 
mation. 

[0004] US 5 472 057 discloses a system for drilling a 
wellbore having a casing therein comprising a bit as- 35 
sembly attached to a tubular extending from the drilling 
on the earth's surface to the bottom of the wellbore. 
[0005] There is a need for an apparatus and method 
of drilling boreholes that avoids these problems. Such 
an invention should-preferably reduce the operational 40 
time in its use. It should preferably be adaptable for use. 
with directional drilling systems. It should reduce the ex- 
posure of the formations to the dynamic circulation pres- 
sure of the drilling mud and thereby reduce formation 
damage. A further desirable aspect is ro reduce the like- -^5 
lihood of getting stuck in the borehole. In addition, if the 
apparatus does get stuck, it should be possible to con- 
tinue drilling ahead. 

[0006] The present invention is an apparatus and 

method for drilling through formations in which the pres- so 
sure is significantly different from the pressure in the ad- 
jacent formations, and/or unstable formations make it 
difficult to protect the formation with a liner or casing in 
the hole. 

[0007] In one aspect of the present invention there Is 55 
provided a drilling liner system for use in continued drill- 
ing as claimed in claim 1. 

[0008] In another aspect of the present Invention 
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there is provided a method of continued drilling of a 
borehole as claimed in claim 14. 
[0009] The drilling liner system consists of an inner 
string carrying an inner assembly having a pilot bit, and 
an outer assembly having a core bit. Both assemblies 
are temporarily connected via retractable splines that 
ensure that the inner and outer assemblies are property 
aligned with each other. When running in the hole, the 
splines are retracted and, upon reaching the proper 
alignment, extend automatically. After the liner is set, the 
process of pulling the inner string from the liner forces 
the splines to retract once again. One embodiment of 
the invention is a system in which there is no inner string 
between the bottom hole assembly and the liner hanger. 
Besides eliminating the trip time for the inner string, this 
makes it possible to fish the bottom hole assembly out 
of the hole with a jointed pipe or a wireline. Another em- 
bodiment of the invention has a steerable drilling liner, 
the steering being accomplished by a tilted joint, or with 
steering pads. Another embodiment of the invention has 
a sealed annulus between the open hole and the liner. 
This isolates the open hole from the dynamic pressure 
of the circulating mud system. Yet another embodiment 
of the invention incorporates a reamer on the outer part 
of the liner to enlarge the hole and thereby reduce the 
risk of getting stuck. An expandable core bit or pilot bit 
may be used to provide a similar result. Another embod- 
iment of the invention makes it possible to do some ad- 
ditional drilling even after getting stuck. In another em- 
bodiment of the invention, high pressure jetting nozzles 
are used with the pilot bit to enlarge the hole and reduce 
the risk of getting stuck. Instead of drilling pipe, the drill- 
ing liner can be used with coiled tubing. 
[0010] Various embodiments of the present invention 
will now be described by way of example only and with 
reference to the accompanying drawings, in which: 

Fig. 1 shows an overall diagrammatic view of 

a drilling system with a drilling liner. 

Figs. 2A, 2B show details of the Drilling Liner Bot- 
tom Hole Assembly (DL-BHA). 

Fig. 3 is a schematic illustration of a modified 

DL-BHA without an inner string. 

Fig. 4 shows details of the releasing tool used 

in the DL-BHA of Fig. 3. 

Fig. 5 is a schematic illustration of a system 

having a steerable drilling liner. 

Fig. 6 is a schematic illustration of a system 

having a steerable drilling liner with 
steering pads on the liner. 

Fig. 7 is a schematic illustration of a drilling 

liner that isolates the formation from 
dynamic pressure variations. 

Fig. 8 Is a schematic illustration of a drilling 

liner having an under-reamer. 

Fig. 9 is a schematic illustration of a drilling 

liner having an expandable core-bit. 

Fig. 10 is a schematic illustration of a bottom 
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hole assembly having a thruster for 
continued drilling when the liner is 
stuck. 

Fig. 11 illustrates a situation in which the pilot 

bit of the invention of Fig. 10 rotates s 
without the liner being rotated. 

[0011] United States Patent Application Ser. No. 
08/729,226 filed on October 9, 1996, now United States 
Patent No. 5845722, discusses an apparatus and meth- 
od of drilling boreholes in underground formations in 
which the formation pressures differ considerably. The 
drilling liner system consists of an outer and inner as- 
sembly. Both assemblies are temporarily connected via 
retractable splines that ensure that the inner and outer is 
assemblies are properly aligned with each other. When 
running in the hole, the splines are retracted and, upon 
reaching the proper alignment, extend automatically. Af- 
ter the liner is set, the process of pulling the inner string 
from the liner forces the splines to retract one again, 20 
[0012] The inner assembly consists of a pilot bit, a 
male sub, a downhole motor and a thruster or other de- 
vice to provide the necessary weight on bit. The inner 
assembly's spline male sub houses the retractable drive 
splines, which transmit torque from the motor to the out- 2s 
er assembly's core bit. This means that the pilot bit and 
the core bit turn together at the same rate. The motor 
provides torque and rotation while the thruster provides 
a dynamic length suspension of the inner string with re- 
spect to the outer string. This allows the thruster to com- so 
pensate for differential thermal expansion between the 
inner and outer assemblies. Additionally, the thruster 
provides the hydraulic weight on bit (WOB). 
[0013] The outer assembly includes a core head, a 
female sub, a suspension sub (bearing sub) and a land- 35 
ing sub. The outer, lower assembly is connected via a 
crossover to a standard liner with required length. In ad- 
dition to delivering the cutting action, the core head pro- 
vides guidance for the inner assembly's pilot bit. The 
spline female sub forms a locking mechanism for the 40 
inner assembly's retractable male splines. The suspen- 
sion sub offers longitudinal length suspension and de- 
livers radial guidance. Axial forces (WOB) are transmit- 
ted to the inner string. Even though no axial bearing is 
required in the suspension sub, It can be installed, if liner 45 
size and drift offered sufficient wall thickness. The sus- 
pension sub also ensures that only the core bit and the 
female sub turn. If required, the rest of the assembly 
rotates at a lower RPM set at the surface. A liner hanger 
and running tool connect the inner and outer assemblies so 
in the drilling mode. Following drilling, the liner hanger 
is set before the running tool is disconnected from the 
liner and the packer is set before the inner string is pulled 
out of the hole. The running tool which connects liner 
and the inner string is usually a part of the liner hanger, ss 
If using a single running tool, liner hanger and packer 
might not necessarily be required and the need for the 
liner hanger/packer will depend on the application. In 
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the following discussion, embodiments of the invention 
are shown using a liner hanger, but it is to be understood 
that it may not be necessary in all cases. During drilling 
operations, drilling mud emerges from the end of the drill 
bit and passes into the bore hole so that It can subse- 
quently flow back to the surface through the annular 
space between the drilling tool and the walls of the bore 
hole. 

[001 4] Fig. 1 shows a schematic illustration of an em- 
bodiment of the present invention for drilling a borehole 
using a drilling liner. Shown is a rig 12 at the surface 10 
of the earth in which a borehole 8 Is drilled. A casing 14 
has been set in the upper portion of the borehole. A drill- 
ing tubular 1 6 passes through the casing to a liner hang- 
er/packer 18 at the bottom of the cased portion of the 
hole and carries a drilling liner - bottom hole assembly 
(DL-BHA) 22 at its lower end. The DL-BHA has, at its 
bottom end, a pilot bit 26 and a core bit 24. A liner 20 
hangs from the liner hanger 18 at its top end is connect- 
ed to the DL-BHA at its bottom end. The drilling tubular 
may be a drill pipe or coiled tubing. 
[0015] The liner hanger 18 connects the inner string, 
the outer line assembly and the drill pipe running string 
for the drilling mode. After completion of drilling, the liner 
hanger is set and the running tool disconnects from the 
liner. Desirable features for the liner hanger are: 

(I) Quick and reliable hydraulic setting function that 
Is insensitive to circulating pressure while drilling 

(ii) Releasing function that is independent of the set- 
ting function. 

(iii) All hanger sealing components suitable for han- 
dling extreme external pressure differentials result- 
ing from internal pipe evacuation. 

(iv) Capability to circulate through the inner string 
(discussed below) after releasing from the liner. 

(v) Capability to run wireline perforators or back off 
tools below the hanger to allow fishing in case the 
inner string becomes stuck. 

(vi) Capability to allow surface rotation and suffi- 
cient torque resistance. 

[0016] Details of the DL-BHA are shown in FIGS 2A 
and 2B. Shown at the top of FIG. 2A is a drilling tubular 
16 to the surface and the liner hanger 18. The drilling 
tubular 16' below the liner hanger 18 may be of a smaller 
size than above the liner hanger 1 8. A thruster 34 is con- 
nected to the drilling tubular 16' and a drilling collar 16" 
connects the thruster 34 to the drilling liner inner assem- 
bly 30 while the liner 20 is connected to the drilling liner 
outer assembly 32. 

[0017] The drilling liner inner assembly 30 includes a 
drilling motor 40, the pilot bit 24, and a male sub 54 with 
drive splines 52 that transmit the torque from the motor 
40 to the outer assembly: Landing splines 44 ensure a 
proper alignment of the inner assembly to the outer as- 
sembly. The outer assembly 32 includes the core bit 24, 
a landing sub 46, a suspension and bearing sub 48 and 
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a female sub 50 that engages the drive splines 52. The 
suspension and bearing sub 48 provides longitudinal 
length suspension and radial guidance and ensure that 
only the female sub 50 and the core bit 26 turn and the 
rest of the outer assembly remains without rotation. 
[0018] The downhole motor 40 provides the cutting 
torque and rotation. The thruster 34 provides a hydraulic 
weight on bit (WOB) and a dynamic length suspension. 
[001 9] As discussed in United States Patent Applica- 
tion Ser. No. 08/729,226, a standard drilling BHA is used 
to drill to the vicinity of a potential problem zone without 
the liner. The standard BHA is retrieved and the drilling 
liner is run in hole to continue further drilling through the 
problem zone. Once the problem zone has been tra- 
versed, the liner is set and the inner string is retrieved. 
Drilling may then continue below the problem zone and 
if a second problem zone is encountered, the process 
may be repeated. 

[0020] FIG. 3 shows a schematic illustration of a drill- 
ing liner system without the use of an inner string be- 
tween the liner hanger and the DL-BHA motor. This elim- 
inates the additional weight of the inner string to be car- 
ried by the rig. Furthermore it reduces the frictional forc- 
es between liner and hole when drilling in highly deviat- 
ed hole sections. The maximum drilling distance in this 
kind of wells can be quite large. Shown is a rig 112 at 
the surface 110 of the earth in which a borehole 108 is 
drilled. A casing 114 has been set in the upper portion 
of the borehole. A drilling tubular 116 passes through 
the casing to a liner hanger 118 at the bottom of the 
cased portion of the hole. A liner 120 hangs from the 
liner hanger 118 at its top end is connected to the 
DL-BHA 122 at its bottom end. The DL-BHA has. at its 
bottom end, a pilot bit 126 and a core bit 1 24. These are 
as discussed above with reference to FIG. 1. 
[0021] A landing sub is not necessary because the 
DL-BHA 122 is temporarily connected to the lower part 
of the liner 120 by means of a releasing tool 128. An 
Inner string between the liner hanger 118 and the 
DL-BHA 122 is not required. The top of the releasing 
tool is provided with a fishable joint 130 that makes it 
possible to fish the DL-BHA 122 after the liner hanger/ 
packer 118 is seL 

[0022] FIG. 4 shows details of the DL-BHA with re- 
leasing tool 128. The BHA is connected to the Liner as 
shown in Figure 3 using the upper liner connection 164. 
In contrast to the assembly discussed in Fig. 2, Instead 
of the landing sub a cross over sub 175 is used to con- 
nect the outer part of the releasing tool to the outer por- 
tion of the lower drilling liner. The BHA has on it's bottom 
end a pilot bit 124, core bit 126, female sub 50, male 
sub 54, drive splines 52 and a downhole motor 40 as 
discussed under Fig. 1. Instead of a motor with special 
bearing housing (featuring the landing splines), a stand- 
ard available downhole motor can be used. The motor 
features a screw on stabilizer 176 for centralization of 
the inner string inside the outer string. 
[0023] Fig. 4A shows details of the releasing tool, in- 
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stead of the shown Releasing Tool also standard com- 
ponents like e.g. a Baker Oil Tools sealing sub and run- 
ning tool can be used. The preferred embodiment of the 
releasing tool combines the releasing mechanism and 
5 the sealing features in one single tool assembly to re- 
duce the total length of the BHA. This makes it possible 
to pre-assemble the BHA offsite and send to the rig side 
as a single component. 

[0024] The releasing tool as shown under Fig. 4a fea- 

10 tures an outer string, which will stay In hole, and the in- 
ner string, which will be tripped out of hole after the liner 
is set. The inner string and the outer string are tempo- 
rarily connected by means of the locking splines 162. 
Variations in length due to temperature changes, and 

15 errors in manufacturing tolerances, are compensated 
for by the axial stroke of the suspension ub 48. The outer 
string includes the top sub 161 with the upper liner con- 
nection 1 64, the locking sub 1 73 and the cross over sub 
175. The cross over sub 175 is connected to the lower 

20 outer Drilling Liner BHA. The inner string constituting the 
retrievable parts comprises of the pulling sleeve 171 in- 
cluding a fishable joint 1 60, the stop sleeve 1 74, the op- 
tional seal carrier 168, locking splines 162, a first man- 
drel 169 and a second mandrel 170. The second man- 

25 drel 1 70 is connected on it's lower end to the downhole 
motor 40. Shear screws 1 66 keeping the pulling sleeve 
171 and the first mandrel 169 temporarily connected. 
Shear screws 171 do not transmit operational drilling 
loads. The stop sleeve 174 prevents the locking splines 

30 162 from retracting. The inner and outer string are 
sealed against each other by means of high pressure 
seals 163 and 176. 

[0025] When fishing the drilling liner inner string, the 
fishing string (not shown) is tripped in and connected to 

35 the pulling sleeve 171. The make up torque when ap- 
plied is transmitted from the pulling sleeve 171 via a 
toothed connection to the first mandrel 169. When the 
fishing string is pulled, the shear screws 166 break, and 
the pulling sleeve 171 will move upwards until the stop 

40 sleeve 1 74 shoulders against the first mandrel 169. The 
seal carrier 168 build up a chamber to allow the locking 
splines 162 to retract. The locking splines 162 have in- 
clined shoulders which generate a radial load on to the 
locking splines 162 when pulled. Continued pulling on 

45 the fishing string causes the locking splines 162 to re- 
tract. After the locking splines 162 are fully retracted, 
the inner string is disconnected from the outer string. 
The drilling liner can now be pulled out of hole along with 
the motor and the pilot bit. During the process of discon- 

50 nection, mud circulates from the upper bypass port 1 72 
into the inner string and out through the opened bypass 
port 167 of the first Mandrel 169. This reduces the surge 
and suction pressures. 

[0026] The embodiment of FIGS 3 and 4 has a 

55 number of advantages over the embodiment of FIGS. 
1-2. The trip time may be reduced in certain applica- 
tions. When no thruster is used, the bottom hole assem- 
bly does not have any additional hydraulic components. 
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The bottom hole assembly can be preassembled and 
the spacings checked out before delivery to the rig site. 
A standard mud motor can be used without any special 
bearings. The total hook load is less by the amount of 
weight of the inner string. There is less of a pressure 
drop because the mud is not passing through the small 
inner string. Kick control might be improved in some ap- 
plications when tripping in the inner string. 
[0027] FIGS. 5 A shows an embodiment of a steerable 
Drilling Liner system with a steerable drilling liner. 
Shown is a rig 212 at the surface 208 of the earth. A 
casing 21 4 has been set in the upper portion of the bore- 
hole. A drilling tubular 216 passes through the casing to 
a liner hanger 218 at the bottom of the cased portion of 
the hole and carries a drilling liner - bottom hole assem- 
bly (DL-BHA) 222 at its lower end. The DL-BHA has. at 
its bottom end, a pilot bit 226 and a core bit 224. A liner 
220 hangs from the liner hanger 218 at its top end and 
is connected to the DL-BHA at its bottom end. These 
are as discussed above with reference to FIG. 1. The 
lower portion of the system has an MWD assembly 230 
with a non-magnetic liner 232. The MWD assembly 230 
offers directional control and can also provide informa- 
tion about the formation being traversed by it. This could 
include density, resistivity, gamma ray, NMR etc. meas- 
urements. The inner DL-BHA assembly 222 includes a 
flex shaft 234 between the motor and the male sub 254 
and core bit 226. A radial bearing 256 supports the fe- 
male sub 250 on the male sub 254. The liner 220 has a 
bent sub 236 that can be a fixed bend or an Adjustable 
Kick Off / bend Sub (AKO) making it possible to steer 
the liner under control of measurements from the MWD 
assembly 230. This device may also be used without an 
inner string between the DL-BHA and the liner hangers, 
similar to the arrangement discussed above with refer- 
ence to FIG. 3. 

[0028] FIG. 5B shows a steerable Drilling Liner sys- 
tem that differs from the system shown in FIG. 5A in that 
the motor 322, MWD device 330 and optional LWD (log- 
ging while drilling) are extending out of the core bit 324. 
The inner string is centralized inside the liner via stabi- 
lizers. There is no non-magnetic liner required. Instead 
of the flex shaft, male sub and pilot bit a standard sta- 
bilized motor 322 (motor stabilization is not shown) with 
AKO sub 336 and standard drill bit 326 is used on bottom 
of the inner string. With the MWD / LWD assembly 
placed in the open hole, full service of geosteering is 
possible. Geosteering (density, resistivity, gamma ray, 
NMR etc. measurements) is used to steer along or in 
between formation boundaries. 
[0029] Another arrangement of a steerable Drilling 
Liner system is shown in FIG. 6. Shown is a rig 412 at 
the surface 410 of the earth. A casing 414 has been set 
in the upper portion of the borehole. A drilling tubular 
416 passes through the casing to a liner hanger 418 at 
the bottom of the cased portion of the hole and carries 
a drilling liner bottom hole assembly (DL-BHA) 422 at 
its lower end. The DL-BHA has, at its bottom end, a pilot 



bit 426 and a core bit 424. A liner 420 hangs from the 
liner hanger 418 its top end is connected to the DL-BHA 
at its bottom end. These are as discussed above with 
reference to FIG. 1. The lower portion of the system has 
5 an MWD assembly 430 with a non-magnetic liner 432. 
The MWD assembly 430 offers directional control and 
can also provide Information about the formation being 
traversed by it. This could include density, resistivity, 
gamma ray, NMR etc. measurements. The liner 420 can 
10 be steered downhole in inclination and azimuth by a 
steering system featuring retractable and expandable 
pads 438. In one embodiment of the invention, the pads 
438 are on a non-rotatable sleeve. The liner is rotated 
within the sleeve whilst the sleeve is non-rotating. The 
15 sleeve itself features three or more pads which will be 
are loaded (expanded) or unloaded (retracted) to push 
the liner in the desired direction. The use of such a non- 
rotatable sleeve is would be known to those versed in 
the art. A commercial embodiment of this is the AU- 
20 TOTRAK '^^ system of Baker Hughes and is not dis- 
cussed further. An alternative is to use pads within the 
drilling liner. This device may also be used without an 
inner string between the DL-BHA and the liner hangers, 
similar to the arrangement discussed above with refer- 
25 ence to FIG. 3. 

[0030] An alternate embodiment of the device shown 
in FIG. 6 uses an expandable stabilizer located at a suit- 
able position 438 on the BHA (the position can vary de- 
pending on the application and needs). With such an 
30 arrangement, the expandable stabilizer serves as a piv- 
ot point enabling steering of the assembly. The use of 
such an expandable stabilizer would be known to those 
versed in the art and is not discussed further. 
[0031] FIG. 7 shows an embodiment of the invention 
35 using two additional packers. Shown is a rig 512 at the 
surface 510 of the earth in which a borehole 508 is 
drilled. A casing 514 has been set in the upper portion 
of the borehole. A drilling tubular 516 passes through 
the casing to a liner hanger 518 at the bottom of the 
40 cased portion of the hole and carries a drilling liner - bot- 
tom hole assembly (DL-BHA) 522 at its lower end. The 
DL-BHA has, at its bottom end, a pilot bit 526 and a core 
bit 524 A liner 520 hangs from the liner hanger 518 its 
top end is connected to the DL-BHA at its bottom end. 
45 These are as discussed above with reference to FIG. 1. 
Two additional packers are provided. One is a casing 
packer 552 just below the liner hanger 518. The other 
is an open hole packer 556 located close to the bit.. The 
mud circulates in the direction indicated by 560, i.e., 
50 down the inner liner, out near the drill bit, back into the 
outer liner 520 through a port 554, through the annulus 
between the inner liner and the outer liner 520. The ad- 
vantage of this invention is that there is no mud circu- 
lating in the annulus 550 between the outer liner 520 
55 and the borehole 508, so that the open hole is not af- 
fected by the dynamic pressure of the circulated mud 
system. This reduces the contamination of the formation 
by the circulating mud. 
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[0032] This device may also be used with the steering 
arrangement (FIG. 5A, 5B above) and with steerable 
pads (FIG. 6 above). 

[0033] FIG. 8 shows an arrangement using an under- 
reamer on the outside of the outer casing. Shown is a s 
rig 61 2 at the surface 61 0 of the earth. A casing 61 4 has 
been set in the upper portion of the borehole. A drilling 
tubular 616 passes through the casing to a tiner hanger 
618 at the bottom of the cased portion of the hole and 
carries a drilling liner - bottom hole assembly (DL-BHA) io 
622 at its lower end. The DL-BHA has, at its bottom end, 
a pilot bit 626 and a core bit 624. A liner 620 hangs from 
the liner hanger 618 at its top end is connected to the 
DL-BHA at its bottom end. These are as discussed 
above with reference to FIG. 1. The under-reamer 630 ?5 
Is placed in the lower outer part of the liner 620. With 
the use of the under-reamer to enlarge the hole drilled 
by the core bit, it is possible to overcome slip-stick or 
differential sticking problems or to run an expandable 
casing. This device may also be used without the inner 20 
string (FIG. 3 above), with the steering arrangement 
(FIG. 5A, 5B above) and with steerable pads (FIG. 6 
above). 

[0034] FIG. 9 illustrates another embodiment of the 
invention. Shown is a rig 712 at the surface 710 of the 25 
earth. A casing 714 has been set in the upper portion of 
the borehole. A drilling tubular 716 passes through the 
casing to a liner hanger 718 at the bottom of the cased 
portion of the hole and carries a drilling liner - bottom 
hole assembly (DL-BHA) 722 at its lower end. The 30 
DL-BHA has, at its bottom end, a pilot bit 726 and a core 
bit 724. A liner 720 hangs from the liner hanger 718 at 
its top end is connected to the DL-BHA at its bottom end. 
These are as discussed above with reference to FIG. 1. 
The core bit 724 is expandable, as indicated by the ar- 35 
rows 730. This makes it possible to expand the hole, 
making it possible to overcome stick-slip or differential 
sticking problems as well as to run an expandable cas- 
ing. Alternatively, the pilot bit 726 may be made expand- 
able, in which case, the core bit 724 is not necessary 40 
and the male sub with drive splines will not be required. 
The inner string may then be guided in a radial direction 
by means of stabilizer pads (not shown). This device 
may also be used without the inner liner (FIG. 3 above), 
with the steering arrangement (FIG. 5A, 58 above), with 45 
steerable pads (FIG. 6 above) and with an under reamer 
(FIG. 7 above). 

[0035] The invention discussed above with respect to 
FIGS. 1, 3, 5, 6 and 7 above may also be used with the 

use of a pilot bit including high pressure jet nozzles (not so 
shown). The high fluid velocity exiting the nozzles wash- 
es the formation away to enlarge the hole size. The use 
of high pressure nozzles to wash out the formation 
would be known to those versed in the art and is not 
discussed further. With the use of such a special pilot 55 
bit, it is possible to overcome stick-slip or differential 
sticking problems as well as to run an expandable cas- 
ing. In addition, with MWD measurements, the well may 



be deviated in a desired direction by the use of jet noz- 
zles. This requires a system that allows mud flow 
through the nozzles in only one direction. 
[0036] There are instances in the drilling of unusually 
pressured formations when the upper part of the outer 
liner gets stuck. In such instances, FIG. 10 provides a 
schematic illustration of a DL- BHA 822 where drilling 
may be continued with the drilling liner. To accomplish 
this, the inner portion of the DL-BHA has an additional 
thruster, referred to as the bottom thruster 869, The 
main parts of the bottom thruster are the cylinder 870, 
the position indicator 871 , the piston 872 and the spline 
area 873. The main portions of the drilling motor 859 are 
indicated as : the landing splines 860, the bearing sec- 
tion 862 and the drive sub 864. The suspension sub has 
an inner and outer portion, labeled as 848b and 848a 
respectively. As in the device disclosed in FIG. 1, the 
male sub 854 is provided with drive splines 850 that en- 
gage the female sub. The pilot bit 824 is surrounded by 
the core bit 826 as in the other embodiments of the in- 
vention. The landing sub 844 couples the motor 859 to 
the suspension sub 848a, 848b. 
[0037] Under nomrial drilling conditions, the core bit 
826 is at the bottom of the hole at the same depth as 
the pilot bit 824. The bottom thruster is completely 
closed and the inner portion of the suspension sub 848b 
is fully telescoped inside the outer part 848a. of the sus- 
pension sub. If it some point the outer liner (not shown 
in FIG. 9) gets stuck at some point at or above the motor 
859, the bottom thruster 869 is used to push the pilot bit 
824 and the core bit 826 to continue drilling further into 
the formation until the thruster is fully extended. In such 
a system, the female and male sub 854 are elongated 
by the stroke length of the bottom thruster 869 over what 
would normally be needed. 



Claims 

1 . A drilling liner system for use in continued drilling of 
a borehole having a casing (14;114;314;414;514; 
614:714) therein, the casing (14;114;314;414:514; 
614:714) having a drilling tubular (16:116:216:316: 
416:516:616:716) inside, the drilling liner system 
further comprising: 

an inner bottom hole assembly comprising a 
drilling motor (40:322:859) adapted to be oper- 
ated by mud conveyed by said tubular (16; 11 6; 
216:316:416:516; 616;716) and 
a male sub (54:254:854) rotated by the drilling 
motor (40:322:859), the male sub (54:254;854) 
having retractable drive splines (52:850) ther- 
eon and coupled to a pilot bit (26;126;226;326: 
426:526:626:726:824) for drilling a pilot hole 
upon operation of the drilling motor (40:322: 
859): 

an outer bottom hole assembly comprising a fe- 
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male sub (50;250) adapted to engage drive 
splines (52;850) on the male sub (54;254;854) 
and rotate with the male sub (54;254;854) upon 
being engaged thereto, and 
a core bit (24;124:324;424:524;624:724;826) 
surrounding the pilot bit (26;126;226;326;426; 
526;626;726:824) and coupled to the female 
sub (50;250) for drilling an enlarged hole, 

characterised in tiiat: 

a liner hanger/packer assembly (18;118;218; 
318;418;518;618;718) is provided at the bot- 
tom of the casing; and 

a liner (20;120;220;420;520;620;720) is cou- 
pled at a first end to the liner hanger/packer as- 
sembly (1 8; 1 1 8:21 8;31 8;41 8;51 8;61 8;71 8) 
and. at a second end to the outer bottom hole 
assembly. 

2. The drilling liner system according to claim 1 , further 
comprising a releasing too! (128) for releasably cou- 
pling the inner bottom hole assembly to the liner 
(120). 

3. The drilling liner system according to claim 2, further 
comprising a fishable joint (130;160) on the releas- 
ing tool (1 28) for facilitating retrieval of the inner bot- 
tom hole assembly from the borehole. 

4. The drilling liner system according to claims 1 , 2 or 
3, further comprising an MWD device (230;330; 
430) in the inner bottom hole assembly to provide 
directional measurements and devices on the inner 
and outer bottom hole assemblies to facilitate direc- 
tional drilling. 

5. The drilling liner system according to claim 4, 
wherein the devices on the inner and outer bottom 
hole assemblies to facilitate directional drilling com- 
prise a plurality of retractable pads (438) on the out- 
side of the outer bottom hole assembly, the retract- 
able pads (438) adapted to engage the borehole 
wall and to guide the drilling system in a desired di- 
rection in Inclination and azimuth. 

6. The drilling liner system of claim 4 or 5, wherein a 
section of said liner (220) is a non-magnetic section 
(232). 

7. The drilling liner system of claim 4, 5 or 6, wherein 
the devices on the inner and outer bottom hole as- 
semblies to facilitate directional drilling comprise a 
flex shaft (234) between the motor and the male sub 
(254), and a bent sub (236) on the outer bottom hole 
assembly above the female sub (250), said bent 
sub (236) having an adjustable kick off angle or a 

. fixed angle. 



8. The drilling liner system according to any preceding 
claim, further comprising: 

a tubular conveying drilling fluid from the drilling 
5 tubular to the drilling motor (40;322;859) and 

pilot bit; and 

a casing packer (552) located below the liner 
hanger/packer assembly (518) and an open 
hole packer (556) located close to the core bit 
10 (526), the casing packer (552) and open hole 

packer (556) preventing the flow of drilling fluid 
into an annulus between the liner (520) and the 
borehole. 

15 9. The drilling liner system according to any preceding 
claim, wherein at least one of (i) the core bit (24; 
124;324;424;524;624;724;826), and (ii) the pilot bit 
(26;126;226;326;426;526;626;726;824) is expand- 
able. 

20 

10. The drilling liner system according to any preceding 
claim, wherein the pilot bit (26;126;226;326;426; 
526;626;726;824) further comprises high pressure 
jetting nozzles. 

25 

11 . The drilling liner system according to any preceding 
claim, further comprising: 

a thruster (869) coupled to the male sub (854), 
30 the thruster (869) adapted to extend and retract 

the position of the male sub (54;254;854) rela- 
tive to the drilling motor (859); and 
a telescopic suspension sub coupled to the 
drilling motor (859) and the female sub (50; 
35 250), the telescopic sub adapted to move the 

female sub (50;250) in conjunction with the mo- 
tion of the thruster (869). 

12. The drilling liner system according to any preceding 
40 claim, further comprising a landing sub (844) with 

splines (860) thereon for ensuring proper alignment 
of the inner bottom hole assembly and the outer tx>t- 
tom hole assembly. 

45 13. the drilling liner system according to any preceding 
claim, further comprising a suspension and bearing 
sub (848a,848b) for providing longitudinal length 
suspension and radial guidance and isolating the 
rotation of the female sub (50;250) from the liner. 

50 

14. The drilling liner system according to any preceding 
claim, wherein the drilling tubular (16;116;216;316; 
416;516;616;716) comprising a drill pipe or coiled 
tubing. 

55 

1 5. The drilling liner system according to any preceding 
claim, further comprising a reamer (630) on the out- 
side of the outer bottom hole assembly, said reamer 
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(630) adapted to enlarge the hole drilled by the core 
bit. 

1 6. A method for continued drilling of a borehole having 
a casing (1 4; 1 1 4;3 1 4:41 4;5 1 4;6 1 4:71 4) in a section 
thereof and a drilling tubular (16:116;216:316:416: 
516;616;716) disposed inside the casing, the meth- 
od comprising: 

providing an inner bottom hole assembly com- 
prising a drilling motor (40), and a male sub (54: 
254:854) having retractable drive splines (52: 
850) and rotated by the drilling motor and cou- 
pled to a pilot bit (26:126:226:326:426:526: 
626:726:824): 

providing an outer bottom hole assembly, the 
outer bottom hole assembly comprising a fe- 
male sub (50:250) having a core bit (24:124; 
324;424:524;624:724;826) for drilling an en- 
larged hole, wherein said inner bottom hole as- 
sembly is disposed adjacent the outer bottom 
hole assembly, 

the method being characterised by: 

engaging the female sub (50;250) on the outer 
bottom hole assembly to the drive splines (52: 
850) on the male sub (54:254;854) thereby en- 
abling the core bit (24;124:324;424;524;624:. 
724:826) to drill an enlarged hole upon opera- 
tion of the drilling motor (40;322;859); 
providing a liner hanger/packer assembly (18; 
118:218:318:418:518:618,718) at a bottom of 
the casing: 

coupling a liner (20;120;220;420;520;620:720) 
at a first end to the liner hanger/packer assem- 
bly (1 8; 1 1 8;21 8;31 8:4 1 8:51 8;61 8;71 8) and at a 
second end to the outer bottom hole assembly; 
coupling a second end of the liner (120) to the 
outer bottom hole assembly; 
drilling a pilot hole by operating the drilling mo- 
tor (40:322:859) by passing mud carried by said 
tubular. 

17. The method according to claim 16, further compris- 
ing releasably coupling a releasing tool (1 28) for the 
inner bottom hole assembly to the liner (120). 

18. The method according to claim 17, further compris- 
ing providing a fishable joint (130;160) on the re- 
leasing tool (128) for retrieving the inner bottom 
hole assembly from the borehole. 

19. The method according to claim 16, 17 or 18, further 
comprising: 

using an MWD device (230:330;430) to provide 
directional measurements; and 



using devices on the inner and outer bottom 
hole assemblies to facilitate directional drilling. 

20. The method according to claim 1 9, further compris- 

5 ing: 

using a plurality of retractable pads (438) on the 
outside of the outer bottom hole assembly to 
engage the borehole wall; and 
10 guiding the inner and outer bottom bole assem- 

blies in a desired direction in inclination and az- 
imuth with the retractable pads. 

21- The method of claims 19 or 20, further comprising 
IS providing a non-magnetic section (232) on said liner 
(220). 

22. The method of claims 1 9, 20 or 21 , further compris- 
ing guiding the inner and outer bottom hole assem- 

20 blies during directional drilling using a flex shaft 
(234) between the motor and the male sub (254) 
and a bent sub (236) on the outer bottom hole as- 
sembly above the female sub (250), said bent sub 
(236) having an adjustable kick off angle or a fixed 

25 angle. 

23. The method of any of claims 16 to 22, further com- 
prising using a casing packer (552) located below 
the liner hanger/packer assembly (518) and an 

30 open hole packer (556) located close to the core bit 
(526) for preventing the flow of drilling fluids into an 
annulus between the liner (520) and the borehole. 

24. The drilling method according to any of claims 16 
35 to 23, wherein at least one of (i) the core bit (24;1 24; 

324:424;524;624;724:826), and (ii) the pilot bit (26; 
126:226;326:426:526;626:726;824) is expandable. 

25. The method according to any of claims 16 to 24, 
40 wherein the pilot bit (26;126;226;326:426;526;626: 

726:824) comprises high pressure jetting nozzles. 

26. The method according to any of claims 16 to 25, 
further comprising: 

45 

coupling a thruster (869) to the male sub, the 
thruster (869) adapted to extend and retract the 
position of the male sub (854) relative to the 
drilling motor (859); 
50 coupling a telescopic suspension sub to the 

drilling motor (859) and the female sub; and 
moving the female sub in conjunction with the 
motion of the thruster (869) using the telescopic 
sub. 

55 

27. The method according to any of claims 16 to 26, 
further comprising aligning the Inner bottom hole 
assembly and the outer bottom hole assembly using 
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a landing sub (844) with splines (860) thereon. 

28. The method according to any of claims 18 to 27, 
further comprising: 

providing longitudinal length suspension and 
radial guidance using a suspension and bear- 
ing sub (848a,848b); and 
isolating the rotation of the female sub from the 
liner. 

29. The method according to any of claims 16 to 28, 
wherein the drilling tubular (16:116:216;316;416; 
516; 616,716) comprises a drill pipe or coiled tub- 
ing. 

30. The method of any of claims 16 to 29, further com- 
prising using a reamer (630) on the outside of the 
outer bottom hole assembly, said reamer (630) 
adapted to enlarge the hole drilled by the core bit 
(624). 

31. The method of any of claims 16 to 30, further com- 
prising using a thruster (869) on the inner bottom 
hole assembly to move the male sub (854) relative 
to the drilling motor (859) and using a telescopic 
suspension sub on the outer bottom hole assembly 
to maintain engagement between the female sub 
and the drive splines (850) on the male sub (854). 



Patentanspruche 

1. Bohr-Futterrohrsystem. das bei einem ununterbro- 
chenen Bohren eines Bohrlochs verwendet wird, in 
dem sich ein Gehause (14; 114; 314, 414, 514, 614, 
714) befindet, wobei sich in dem Gehause (14; 114; 
314, 414, 514. 614. 714) ein Bohrrohr (16; 116; 216; 
316; 416; 516; 616; 716) befindet, wobei das Bohr- 
Futterrohrsystem des weiteren folgendes umfaBt: 

eine innere Bodenlochanordnung, die einen 
Bohrmotor (40; 322; 859) umfaBt, der dazu 
ausgelegt ist, mittels durch das Rohr (16; 116; 
216; 316; 416; 516; 616; 716) befordertem 
Schlamm betrieben zu werden, und 

eine Steckuntereinheit (54; 254; 854) umfaSt, 
die durch den Bohrmotor (40; 322; 859) gedreht 
wird und einfahrbare Antriebskeilnuten (52; 
850) aufweist, die mit einer Pilotbohrkrone (26; 
126; 226; 326; 426; 526; 626; 726; 824) gekop- 
pelt ist, um bei Betatigung des Bohrmotors (40; 
322; 859) ein Pilotloch zu bohren; 

eine auBere Bodenlochanordnung, die eine 
Buchsenuntereinheit (50; 250) umfaBt, die da- 
zu ausgelegt ist, mit Antriebskeilnuten (52; 



850) an der Steckunterbaueinheit (54; 254; 
854) in Eingriff zu gelangen und sich mit der 
Steckuntereinheit (54; 254; 854) zu drehen. 
wenn sie mit ihr in Eingriff ist, und 

5 

eine Kernbohrkrone (24; 124; 324; 424; 524; 
624; 724; 826) umfaBt, die die Pilotbohrkrone 
(26; 126; 226; 326; 426; 526; 626; 726; 824) 
umgibt und mit der Buchsenuntereinheit (50; 
10 250) gekoppelt ist, um ein erweitertes Loch zu 

bohren, 

dadurch gekennzeichnet, daB: 

IS an dem Boden des Gehauses eine Futterrohr- 

aufhangungs/Schieber-Anordnung (18; 118; 
218; 318; 418; 518; 618; 718) vorgesehen ist 
und 

20 ein Futterrohr (20; 120; 220; 420; 520; 620; 

720) an einem ersten Ende mit der Futterrohr- 
aufhangungs/Schieber-Anordnung (18; 118; 
218; 318; 418; 518; 618; 718) und an einem 
zweiten Ende mit der auBeren Bodenlochan- 

25 ordnung gekoppelt Ist. 

2. Bohr-Futterrohrsystem nach Anspruch 1, das des 
weiteren ein Freigabewerkzeug (128) umfaBt, um 
die innere Bodenlochanordnung losbar mit dem 

30 Futterrohr (1 20) zu koppeln. 

3. Bohr-Futterrohrsystem nach Anspruch 2, das des 
weiteren an dem Freigabewerkzeug (128) ein her- 
ausfischbares Gelenk (130; 160) umfaBt, um die 

35 Wiedergewinnung der inneren Bodenlochanord- 
nung aus dem Bohrloch zu erieichtern. 

4. Bohr-Futterrohrsystem nach den Anspriichen 1, 2 
Oder 3, das des weiteren eine MWD-Vorrichtung 

40 (230; 330; 430) in der inneren Bodenlochanord- 
nung zum Ausfuhren von Richtungsmessungen 
und Vorrichtungen zum Erieichtern von Richtungs- 
bohren an der inneren und der auBeren Bodenloch- 
anordnung umfaBt. 

45 

5. Bohr-Futterrohrsystem nach Anspruch 4, bei dem 
die Vorrichtungen zum Erieichtern von Richtungs- 
bohren an der inneren und an der auBeren Boden- 
lochanordnung eine Mehrzahl von einfahrbaren 

50 Kissen (438) an der AuBenseite der auBeren Bo- 
denlochanordnung umfassen, die dazu ausgelegt 
sind, mit der Bohrlochwand in Eingriff zu gelangen 
und das Bohrsystem in einer bezuglich Neigung 
und Azimut gewunschten Richtung zu fuhren. 

55 

6. Bohr-Futterrohrsystem nach Anspruch 4 oder 5, bei 
dem ein Querschnitt des Futterrohrs (220) ein nicht- 
magnetischer Abschnitt (232) ist. 
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7. Bohr-Futterrohrsystem nach Anspruch 4, 5 Oder 6, 
bei dem die Vorrichtungen zum Erleichtern von 
Richtungsbohren an der inneren und an der auBe- 
ren Bodenlochanordnung eine biegsame Welle 
(234) zwischen dem Motor und der Steckunterein- 5 
heit (254) sowie eine gebogene Untereinheit (236) 

an der auBeren Bodenlochanordnung uber der 
Buchsenuntereinheit (250) umfassen, wobei die 
gebogene Untereinheit (236) einen einstellbaren 
Knickwirikel oder einen festen Winkel besitzt. 

8. Bohr-Futterrohrsystem nach einem beliebigen vor- 
anstehenden Anspruch, das des weiteren folgen- 
des umfaBt: 

15 

ein Rohr, das Bohrfluid von dem Bohrrohr zu 
dem Bohrmotor (40; 322; 859) und zu der Pl- 
lotbohrkrone befordert, und 

einen Gehauseschieber (552), der sich unter 20 
der Futterrohraufhangungs-/Schieber-Anord- 
nung (518) befindet, und einen Offenlochschie- 
ber (556), der sich in der Nahe der Kernbohr- 
krone (526) befindet, wobei der Gehauseschie- 
ber (552) und der Offenlochschieber (556) ver- 25 
hindern, daB das Bohrfluid in den Ringraum 
zwischen dem Futterrohr (520) und dem Bohr- 
loch stromt. 

9. Bohr-Futterrohrsystem nach einem beliebigen vor- 30 
anstehenden Anspruch, bei dem (i) die Kernbohr- 
krone (24; 124; 324; 424; 524; 624; 724; 826) und/ 
Oder (ii) die Pilotbohrkrone (26; 126; 226; 326; 426; 
526; 626; 726; 824) ausdehnbar sind. 

35 

10. Bohr-Futterrohrsystem nach einem beliebigen vor- 
anstehenden Anspruch, bei dem die Pilotbohrkrone 
(26; 126; 226; 326; 426; 526; 626; 726; 824) des 
weiteren Hochdruckstrahldusen umfaBt. 

40 

11. Bohr-Futterrohrsystem nach einem beliebigen vor- 
anstehenden Anspruch, das des weitern folgendes 
umfaBt: 

eine Schubvorrichtung (869), die mit der Steck- 45 
untereinheit (854) gekoppelt ist und dazu aus- 
gelegt ist, die Position der Steckuntereinheit 
(54; 254; 854) in Bezug auf den Bohrmotor 
(859) auszufahren und einzufahren, und 

50 

eine Teleskopaufhangungs-Untereinheit, die 
mit dem Bohrmotor (859) und mit der Buchsen- 
untereinheit (50; 250) gekoppelt ist und die da- 
zu ausgelegt Ist, die Buchsenuntereinheit (50; 
250) in Verbindung mit der Bewegung der ss 
Schubvorrichtung (869) zu bewegen. 

12. Bohr-Futterrohrsystem nach einem beliebigen vor- 



anstehenden Anspruch, das des weiteren eine Auf- 
liegeunterelnheit (844) mit daran befindlichen Keil- 
nuten (860) zum Sicherstellen der korrekten Aus- 
richtung der inneren Bodenlochanordnung und der 
auBeren Bodenlochanordnung umfaBt. 

13. Bohr-Futterrohrsystem nach einem beliebigen vor- 
anstehenden Anspruch, das des weiteren eine Auf- 
hangungs- und Lagerungs-Untereinheit (848a, 
848b) umfaBt, die eine Aufhangung in longitudina- 
ler Richtung sowie eine radiale Fuhrung und eine 
Isolation der Drehung der Buchsenuntereinheit (50; 
250) von dem Futterrohr schafft. 

14. Bohr-Futterrohrsystem nach einem beliebigen vor- 
anstehenden Anspruch, be! dem das Bohrrohr (16; 
116; 216; 316; 416; 516; 616; 716) eine Bohrrohre 
Oder ein schraubenlinienfomriiges Rohr umfaBt. 

15. Bohr-Futterrohrsystem nach einem beliebigen vor- 
anstehenden Anspruch, das des weitern an der Au- 
Benseite der auBeren Bodenlochanordnung einen 
Enweiterungsbohrer (630) umfaBt, der dazu ausge- 
legt ist, das von der Kernbohrkrone gebohrte Loch 
zu enAfeitern. 

16. Verfahren zum ununterbrochenen Bohren eines 
Bohrlochs, das in einem Abschnitt ein Gehause (14; 
114; 314, 414, 514, 614, 714) sowie ein in dem Ge- 
hause angeordnetes Bohrrohr (16; 116; 216; 316; 
416; 516; 616; 716) aufweist, wobei das Verfahren 
folgende Schritte umfaBt: 

Vorsehen einer Inneren Bodenlochanordnung, 
die einen Bohrmotor (40) und eine Steckunter- 
einheit (54; 254; 854) mit einfahrbaren An- 
triebskeilnuten (52; 850) aufweist, wobei die 
Steckuntereinheit durch den Bohrmotor ge- 
dreht wird und mit einer Pilotbohrkrone (26; 
126; 226; 326; 426; 526; 626; 726; 824) gekop- 
pelt ist, 

Vorsehen einer auBeren Bodenlochanord- 
nung, die eine Buchsenuntereinheit (50; 250) 
mit einer Kernbohrkrone (24; 124; 324; 424; 
524; 624; 724;. 826) zum Bohren eines enwei- 
terten Lochs umfaBt, wobei die innere Boden- 
lochanordnung in der Nahe der auBeren Bo- 
denlochanordnung angeordnet ist, 

wobei das Verfahren gekennzelchnet Ist durch 
die Schritte: 

Herstellen eines Eingriffs zwischen der Buch- 
senuntereinheit (50; 250) an der auBeren Bo- 
denlochanordnung mit den Antriebskeilnuten 
(52; 850) an der Steckuntereinheit (54; 254; 
854), damit die Kernbohrkrone (24; 124; 324; 
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424; 524; 624; 724; 826) bei Betatigung des 
Bohrmotors (40; 322; 859) ein erweitertes Loch 
bohren kann, 

Vorsehen einer Futterrohraufhangungs-/Schie- 5 
ber-Anordnung (18; 118; 218; 318; 418; 518; 
618; 718) an dem Boden des Gehauses, 

Koppein eines Futterrohrs (20;120;220;420; 
520;620;720) an einem ersten Ende mit der io 
Futterrohraufhangungs-ZSchieber-Anordnung 
(18; 118; 218; 318; 418; 518; 618; 718) und an 
einem zweiten Ende mit der auBeren Boden- 
lochanordnung, 

15 

Koppein eines zweiten Endes des Futterrolirs 
(120) mit der auBeren Bodenlochanordnung, 

Bohren eines Pilotlochs durch Betatigen des 
Bohrmotors (40; 322; 859) durch Hindurch- 20 
schicken von Schlamm, der von dem Rohr be- 
fordert wird. 

17. Verfahren nach Anspruch 16, das des weiteren das 
losbare Koppein eines Freigabewerkzeugs (128) 25 
fur die innere Bodenlochanordnung mit dem Futter- 
rohr (120) umfaBt. 

18. Verfahren nach Anspruch 17, das des weiteren das 
Vorsehen eines herausfischbaren Gelenks (130; 3o 
160) an dem Freigabewerkzeug (128) umfaBt, um 

die innere Bodenlochanordnung aus dem Bohrloch 
wiederzugewinnen. 

19. Verfahren nach Anspruch 16, 17 Oder 18, das des 35 
weiteren folgendes umfaBt: 

Venrt^enden einer IVIWD-Vorrichtung (230; 330; 
430) zum Bereitstellen von Richtungsmessun- 
gen und ^ 

Verwenden von Vorrichtungen an der inneren 
und an der auBeren Bodenlochanordnung zum 
Erieichtern von Richtungsbohren. 

45 

20. Verfahren nach Anspruch 19, das des weiteren fol- 
gendes umfaBt: 

Verwenden einer Mehrzahl von einfahrbaren 
Kissen (438) an der AuBenseite der auBeren so 
Bodenlochanordnung, die mit der Bohrloch- 
wand in Eingrlff gelangen, und 

Fuhren der inneren und der auBeren Boden- 
lochanordnung in einer in Bezug auf die Nei- 55 
gung und den Azimut gewunschten Richtung 
mittels der einfahrbaren Kissen. 



21. Verfahren nach den Anspruchen 19 oder 20, das 
des weiteren das Vorsehen eines-nichtmagneti- 
schen Abschnitts (232) an dem Futterrohr (220) 
umfaBt. 

22. Verfahren nach den Anspruchen 19, 20 oder 21, 
das des weiteren das Fuhren der inneren und der 
auBeren Bodenlochanordnung wdhrend des Rich- 
tungsbohrens unter Verwendung einer biegsamen 
Welle (234) zwischen dem Motor und der Steckun- 
tereinheit (254) und unter Verwendung einer gebo- 
genen Untereinheit (236) an der auBeren Boden- 
lochanordnung uber der Buchsenuntereinheit (250) 
umfaBt, wobei die gebogene Untereinheit (236) ei- 
nen einstellbaren Knickwinkel oder einen festen 
Winkel aufweist. 

23. Verfahren nach einem der Anspruche 1 6 bis 22, das 
des weiteren das Verwenden eines Gehauseschie- 
bers (552), der sich unterhalb der Futterrohrauf han- 
gungsVSchieber-Anordnung (518) befindet, und ei- 
nes Offenlochschiebers (556), der sich in der Nahe 
der Kernbohrkrone (526) befindet, umfaBt, um eine 
Stromung von Bohrfluiden in einen Ringraum zwi- 
schen dem Futterrohr (520) und dem Bohrloch zu 
verhindern. 

24. Bohrverfahren nach einem der Anspruche 16 bis 
23, bei dem (i) die Kernbohrkrone (24; 124; 324; 
424; 524; 624; 724; 826) und/oder (ii) die Pilotbohr- 
krone (26; 126; 226; 326; 426; 526; 626; 726; 824) 
ausdehnbar sind. 

25. Verfahren nach einem der Anspruche 1 6 bis 24, bei 
dem die Piiotbohrkrone (26; 126; 226; 326; 426; 
526; 626; 726; 824) Hochdruckstrahldusen umfaBt. 

26. Verfahren nach einem der Anspruche 16 bis 25, das 
des weiteren folgendes umfaBt: 

Koppein einer Schubvorrichtung (869) mit der 
Steckuntereinheit, wobei die Schubvorrichtung 
(869) dazu ausgelegt ist, die Position der 
Steckuntereinheit (854) in Bezug auf den Bohr- 
motor (859) auszufahren und einzufahren, 

Koppein einer Teleskopaufhangungs-Unterein- 
heit mit dem Bohrmotor (859) und mit der Buch- 
senuntereinheit und 

Bewegen der Buchsenuntereinheit zusammen 
mit der Bewegung der Schubvorrichtung (869) 
unter Venwendung der Teleskop-Untereinheit. 

27. Verfahren nach einem der Anspruche 1 6 bis 26, das 
des weiteren das Ausrichten der inneren Boden- 
lochanordnung und der auBeren Bodenlochbauein- 
heit unter Venvendung einer Aufliegeuntereinheit 
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(854) mit daran befindlichen Keilnuten umfaBt. 

28. Verf ahren nach einem der Anspruche 1 8 bis 27. das 
des weiteren folgendes umfaBt: 

Vorsehen einer longitudinalen Langsaufh&n- 
gung und einer rad ialen Fuhrung unter Verwen- 
dung einer Aufhangungs- und 

Lagerungs-Unterelnheit (848a, 848b) und 

Isolieren der Drehung der Buchsenunterelnheit 
gegenuber dem Futterrohr. 

29, Verf ahren nach einem der Anspruche 1 6 bis 28. bei 
dem das Bohrrohr (1 6; 1 i 6; 21 6; 31 6; 41 6; 51 6; 61 6; 
716) eine Bohrrohre Oder ein schraubenllnienformi- 
ges Rohr umfaBt. 

30. Verf ahren nach einem der Anspruche 1 6 bis 29. das 
des weiteren das Venvenden eines Erweiterungs- 
bohrers (630) an der AuBenseite der auBeren Bo- 
denlochanordnung umfaBt, wobei der Enweite- 
rungsbohrer (630) dazu ausgelegt ist. das von der 
Kernbohrkrone (624) gebohrte Loch zu enweitern. 

31 , Verf ahren nach einem der Anspruche 1 6 bis 30, das 
des weiteren das Venwenden einer Schubvorrich- 
tung (869) an der inneren Bodeniochanordnung, 
urn die Steckuntereinheit (854) relativzudem Bohr- 
motor (859) zu bewegen, und das Venivenden einer 
Teleskopauf hangungs-Untereinheit an der auBeren 
Bodeniochanordnung, um den Eingriff zwischen 
der Buchsenuntereinheit und den Antriebskeilnuten 
(850) an der Steckuntereinheit (854) aufrechtzuer- 
halten, umfaBt. 



Revendications 

1 . Systeme de chemise de forage a utiliser lors du fo- 
rage continu d'un trou de forage, comprenant un cu- 
veiage (14; 114; 314; 414; 514; 614; 714) dans ce- 
lui-ci, le cuvelage (14; 114; 314; 414; 514; 614; 714) 
contenant un tube de forage (16; 116; 216; 316; 
416; 516; 616; 716) a I'interieur, le systeme de che- 
mise de forage comprenant en outre: 

un ensemble de trou de fond interieur compre- 
nant un moteur de forage (40; 322; 859) apte a 
etre actionne par la boue charriee par ledit tube 
(16; 116; 216; 316; 416; 516; 616; 716), et 
un manchon male (54; 254; 854) mis en rotation 
par le moteur de forage (40; 322; 859), le man- 
chon male (54; 254; 854) comportant sur lui des 
cannelures d'entrainement retractables (52; 
850) et 6tant couple a un foret pilote (26; 126; 
226; 326; 426; 526; 626; 726; 824) pour forer 



un trou pilote pendant le fonctionnement du 
moteur de forage (40; 322; 859); 
un ensemble de trou de fond ext^rieur compre- 
nant un manchon femelle (50; 250) apte a en- 

5 gager les cannelures d'entrainement (52; 850) 

sur le manchon male (54; 254; 854) et a tourner 
avec ie manchon male (54; 254; 854) lorsqu'il 
est engage sur celui-ci; et 
une couronne de carottier (24; 124; 324; 424; 

10 ■ 524; 624; 724; 826) qui entoure le foret pilote 

(26; 126; 226; 326; 426; 526; 626; 726; 824) et 
qui est coupl^e au manchon femelle (50; 250) 
pour forer un trou agrandi, 

15 caracterise en ce que: 

un ensemble de suspension/bourrage de che- 
mise (18; 118; 218; 318; 418; 518; 618; 718) 
est prevu au fond du cuvelage; et 

20 une chemise (20; 1 20; 220; 420; 520; 620; 720) 

est couplee par une premiere extr^mrtS k I'en- 
semble de suspension/bourrage de chemise 
(18; 118; 218; 318; 418; 518; 618; 718) et par 
une deuxieme extremity a I'ensemble de trou 

25 de fond exterieur. 

2. Systeme de chemise de forage suivant la revendi- 
cation 1, comprenant en outre un outil detachable 
(1 28) qui permet de coupler d'une fagon detachable 

30 I'ensemble de trou de fond interieur a la chemise 
(120), 

3. Systeme de chemise de forage suivant la revendi- 
catlon 2, comprenant en outre un joint de repecha- 

35 ge (130; 160) sur I'outil detachable (128) destine a 
faciliter ie retrait de I'ensemble de trou de fond in- 
terieur hors du trou de forage. 

4. Systeme de chemise de forage suivant la revendi- 
40 cation 1 , 2 ou 3, comprenant en outre un dispositif 

MWD (230; 330; 430) dans I'ensemble de trou de 
fond interieur destine a procurer des mesures direc- 
tionnelles et des dispositifs sur les ensembles de 
trou de fond interieur et ext6rieur ayant pour but de 
45 faciliter le forage directionnel. 

5. Systeme de chemise de forage suivant la revendi- 
cation 4, dans lequel les dispositifs sur les ensem- 
bles de trou de fond Interieur et exterieur destines 

so a faciliter le forage directionnel comprennent une 
pluralite de coussins retractables (438) sur I'ext^- 
rieur de I'ensemble de trou de fond exterieur, les 
coussins retractables (438) etant aptes a engager 
la parol du trou de forage et k guider le systeme de 

55 forage dans une direction souhaitee en inclinalson 
etenazimut. 

6. Systeme de chemise de forage suivant la revendi- 
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cation 4 ou 5, dans lequel une section de ladite che- 
mise (220) est une section non magnetique (232). 

7. Systeme de chemise de forage suivant la revendi- 
cation 4, 5 ou 6, dans lequel les dispositifs sur les 
ensembles de trou de fond interieur et exterieur 
destines a faciliter le forage directionnel compren- 
nent un arbre flexible (234) entre le moteur et le 
manchon male (254), et un manchon coude (236) 
sur Tensemble de trou de fond exterieur au-dessus 
du manchon femelle (250), ledit manchon coude 
(236) presentant un angle de demarrage reglabie 
ou un angle fixe. 

8. Systeme de chemise de forage suivant Tune quel- 
conque des revendications precedentes, compre- 
nant en outre: 

un tube transportant un fluide de forage a partir 
du tube de forage jusqu'au moteur de forage 
(40; 322; 859) et jusqu*au foret pilote; et 
un bourrage de cuvelage (552) situe en des- 
sous de I'ensemblede suspension/bourrage de 
chemise (518) et un bourrage de trou ouvert 
(556) situe k proximite de la couronne de ca- 
rottier (526). le bourrage de cuvelage (552) et 
le bourrage de trou ouvert (556) empechant un 
ecouiement de fluide de forage dans un espace 
annutaire entre la chemise (520) et le trou de 
forage. 

9. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes, dans le- 
quel au moins un element parmi (i) la couronne de 
carottier (24; 124; 324; 424; 524; 624; 724; 826), et 
(ii) le foret pilote (26; 126; 226; 326; 426; 526; 626; 
726; 824) peut dtre expanse. 

10. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes, dans le- 
quel le foret pilote (26; 126; 226; 326; 426; 526; 626; 
726; 824) comprend en outre des tuyeres de pro- 
jection a haute pression. 

11. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes. compre- 
nant en outre: 



12. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes, compre- 
nant en outre un manchon d'appui (844) comportant 
sur lui des cannelures (860) destinees a assurer 

5 I'alignement correct de I'ensemble de trou de fond 
interieur avec I'ensemble de trou de fond extdrieur. 

13. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes, compre- 

10 nant en outre un manchon de suspension et de sup- 
port (848a, 848b) servant a procurer une suspen- 
sion de longueur longitudinaie et un guidage radial 
et a isoler ta rotation du manchon femelle (50; 250) 
par rapport a la chemise. 

75 

14. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes. dans le- 
quel le tube de forage (1 6; 1 1 6; 21 6; 31 6; 41 6; 51 6; 
616; 716) comprend un tige de sondage ou un ser- 

20 pentin. 

15. Systeme de chemise de forage suivant I'une quel- 
conque des revendications precedentes. compre- 
nant en outre un alesoir (630) sur I'exterieurde I'en- 

25 semble de trou de fond exterieur, ledit aiesoir (630) 
etant apte a agrandir le trou fore par la couronne de 
carottier. 

16. Precede pour forer en continu un trou de forage 
30 comportant un cuvelage (14; 114; 314; 414; 514; 

614; 714) dans une section de celui-ci. et un tube 
de forage (16; 116; 216; 316; 416; 516; 616; 716) 
dispose a I'interieur du cuvelage. le precede com- 
prenant les etapes consistent a; 
35 fournir un ensemble de trou de fond interieur 

comprenant un moteur de forage (40) et un man- 
chon male (54; 254; 854) comportant des cannelu- 
res d'entraTnement retractables (52; 850) et mis en 
rotation par le moteur de forage et couple a un foret 
40 pilote (26; 126; 226; 326; 426; 526; 626; 726; 824); 

fournir un ensemble de trou de fond exterieur. 
I'ensemble de trou de fond exterieur comprenant un 
manchon femelle (50; 250) comportant une couron- 
ne de carottier (24; 124; 324; 424; 524; 624; 724; 
45 826) pour forer un trou agrandi. dans lequel ledit 
ensemble de trou de fond interieur est dispose a 
proximite de I'ensemble de trou de fond exterieur, 
le precede etant caracterise par: 

I'engagement du manchon femelle (50; 250) 
sur I'ensemble de trou de fond exterieur sur les 
cannelures d'entramement (52; 850) presentes 
sur le manchon male (54; 254; 854) permettant 
de ce fait k la couronne de carottier (24; 124; 
324; 424; 524; 624; 724; 826) de forer un trou 
agrandi lors du fonctionnement du moteur de 
forage (40; 322; 859); 

la fourniture d'un ensemble de suspension/ 



un verin (869) couple au manchon male (854), 
le verin (869) etant apte k etendre et a retractor so 
la position du manchon male (54; 254; 854) par 
rapport au moteur de forage (859); et 
un manchon de suspension teiescopique cou- 
ple au moteur de forage (859) et au manchon 
femelle (50; 250), le manchon teiescopique ss 
etant apte a deplacer le manchon femelle (50; 
250) en conjonction avec le deplacement du 
verin (869). 



20 



13 



25 



EP 1 006 260 B1 



26 



bourrage de chemise (18; 118; 218; 318; 418; 
518; 618; 718) au fond du cuvelage; 
le oouplage d'une chemise (20; 120; 220; 420; 
520; 620; 720) par une premiere extremite a 
{'ensemble de suspension^ourrage de chemi- s 
se (18; 118; 218; 318; 418; 518; 618; 718) et 
par une deuxieme extremite a I'ensembie de 
trou de fond exterieur; 

le couplage d'une deuxieme extremite de la 
chemise (120) a I'ensembie de trou de fond ex- 
t^rieur; et 

le forage d'un trou piiote en actionnant le mo- 
teur de forage (40; 322; 859) en faisant passer 
la boue charri^e par ledit tube. 

75 

17. Proced6 suivant la revendicatlon 16, comprenant 
en outre le couplage detachable d'un outll detacha- 
ble (128) de I'ensembie de trou de fond interleur a 
la chemise (120). 

18. Proced§ suivant la revendicatlon 17, comprenant 
en outre la fourniture d'un joint de repechage (130; 
160) sur I'outil de fixation (128) destine a faciiiter le 
retrait de I'ensembie de trou de fond intdrieur hors 
du trou de forage. 

19. Precede suivant la revendicatlon 16, 17ou 18, com- 
prenant en outre: 

I'utllisatlon d'un dispositif MWD (230; 330; 430) 30 
destine a procurer des mesures directtonnel- 

les; et 

I'utilisation de dispositif s sur les ensembles de 
trou de fond interieur et exterieur dans le but de 
faclllter le forage directionnel. 55 

20. Precede suivant la revendicatlon 19, comprenant 
en outre: 

I'utilisation d'une piuralltd de coussins r^tracta- 
bias (438) sur I'exterieur de I'ensembie de trou 
de fond exterieur afin d'engager la parol du trou 
de forage; et 

le guidage des ensembles de trou de fond in- 

terieur et exterieur dans une direction souhai- ^ 
tee en inclinaison et en azimut avec les cous- 
sins retractables. 

21. Proc§d6 suivant la revendicatlon 19 ou 20, compre- 
nant en outre la fourniture d'une section non ma- so 
gnetique (232) sur ladite chemise (220). 

22. Precede suivant la revendicatlon 1 9, 20 ou 21 , com- 
prenant en outre le guidage des ensembles de trou 

de fond interieur et exterieur durant le forage direc- ss 
tionnel en utilisant un arbre flexible (234) entre le 
moteur et le manchon mSle (254), et un manchon 
coude (236) sur I'ensembie de trou de fond exte- 



rieur au-dessus du manchon femelle (250), ledit 
. manchon coude (236) presentant un angle de de- 
marrage r^glable ou un angle fixe. 

23. Precede suivant I'une quelconque des revendica- 
tions 16 a 22, comprenant en outre I'utilisation d'un 
bourrage de cuvelage (552) situe en dessous de 
I'ensembie de suspension/bourrage de chemise 
(518) et d'un bourrage de trou ouvert (556) situe a 
proximite de la couronne de carottier (526) et des- 
tine a empScher I'ecoulement des fluides de forage 
dans un espace annulaire entre ia chemise (520) et 
le trou de forage. 

24. Precede de forage suivant I'une quelconque des re- 
vendications 16 a 23, dans lequel au moins un ele- 
ment parmi (i) ia couronne de carottier (24; 124; 
324; 424; 524; 624; 724; 826), et (ii) le foret pilote 
(26; 126; 226; 326; 426; 526; 626; 726; 824) peut 
§tre expanse. 

25. Precede suivant I'une quelconque des revendica- 
tions 16 a 24. dans lequel le foret pilote (26; 126; 
226; 326; 426; 526; 626; 726; 824) comprend en 
outre des tuyeres de projection a haute pression. 

26. Procede suivant I'une quelconque des revendica- 
tions 16 a 25, comprenant en outre: 

le couplage d'un verin (869) au manchon male 
(854), le verin (869) etant apte a etendre et k 
retractor la position du manchon male (854) par 
rapport au moteur de forage (859); 
le couplage d'un manchon de suspension te- 
lescoplque au moteur de forage (859) et au 
manchon femelle; et 

le deplacement du manchon femelle en con- 
jonction avec le deplacement du verin (869) en 
utilisant le manchon teiescopique. 

27. Precede suivant I'une quelconque des revendica- 
tions 16 a 26, comprenant en outre I'alignement de 
I'ensembie de trou de fond interieur et de I'ensem- 
bie de trou de fond exterieur en utilisant un man- 
chon d'apput (844) comportant sur lui des cannelu- 
res (860). 

28. Precede suivant Tune quelconque des revendica- 
tions 18 ^ 27, comprenant en outre: 

la fourniture d'une suspension de longueur lon- 
gitudinale et d'un guidage radial en utilisant un 
manchon de suspension et de support (848a, 
848b); et 

I'isolation de la rotation du manchon femelle par 
rapport a la chemise. 

29. Precede suivant I'une quelconque des revendlca- 



14 



27 EP 1 006 260 B1 

tions 1 6 a 28, dans leque! le tube de forage (1 6; 1 1 6; 
216; 316; 416; 516; 616; 716) comprend una tige 
de sondage ou un serpentin. 

30. Proc6d6 suivant Tune quelconque des revendica- s 
tions 16 ^ 29» comprenant en outre un alesoir (630) 
sur I'exterieur de I'ensemble de trou de fond exte- 
rieur, ledit alesoir (630) etant apte a agrandir le trou 
for^ par la couronne de carottier (624). 

10 

31. Proc6d6 suivant Tune quelconque des revendica- 
tions 16 a 30, comprenant en outre I'utilisation d'un 
verin (869) sur Tensemble de trou de fond interieur 
afin de deplacer le manchon male (854) par rapport 

au moteur de forage (859), et {'utilisation d'un man- is 
chon de suspension t§lescopique sur I'ensemble de 
trou de fond exterieur afin de maintenir un engage- 
ment entre le manchon femelle et les cannelures 
d'entrainement (850) pr6sentes sur le manchon 
m§le(854). 
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FIG. 3 
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FiG. 5 A 
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